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Aquatic Plants (Don)
e.niî

^^

- (LISA)
- Terrestrial Plants (Brad)
- Soil Invertebrates (Brad)
- Microbial Processes (Brad)
- Birds and Mammals (Brad)

3.2.1.2 Site-specific Ambient Media Toxicity Tests
; _ .............................Fish (Don)

Site-specific loxicily tests have been done in the Cd A ..basin (typically in ihe SFCDE)- These studies provide important information on
$?.£&^^^^

quality conditions, ilml are by definition appropriate for the site water body (at least under Ihc conditions sampled). Several site-
Sp£dQ£.MU.uUe^
^oS^ î
specific data of heiuiuc. communities have also been oollecied (Stokes and jlalston. 1972: Savage and R.a be, 1973: Dames and Moore,
19.8.9j,,Xte.§cj.ejiio

3.2. 1 .2.1 Acute Lethality Testing with Salmonids

EVS (1 996aJ9961\ 1 997b) did toxic ity tests using water collected frotn vaiious locations in the Si-CDR. EVS (I 996a) observed
^^^

hatchery-reared rainbow trout exposed lo 100% SFCDR water collected near Wallace (water hardness not given).

EVS (1996b. 1997b) also observed mortality in hatchery reared cutthroat and rainbow. ..(rout exposed to Cd, Pb. or Ziy individually in

rnortaliiy was observed ai.Cd concentrations between 1.25 and 2.25 fig/L. 2Q-4()%- mQrtai.it y was observed at Pb concentrauons
k&.w.̂ s_63J...aM.2^
(60-86% mortality) was observed in salrnonids exposed to Cd (added ro site water) at Cd concentrations predicted lo be protective, of



Dames and Moore (1989) did a scries of acme loxiciiy tests in situ with sue water collected from various locations on the SFCDR and
th&.M£CPILsdU^
over three testing periods In all l.est.s did wilh site water collected from the SFCDR. Dames and Moore ( 1989) observed .100%
mortality after the 96-hour exposure period (Table 3.2. 1 .2-2). Fish exposed lor 96 hours in the NFCDR (a field and cage control). had
Jlfc^S&jMfc
was observed in. fish exposed in the SFCDil (e.g.. loss of equilibrium, gill discoloration, excess gill mucous), but did show excessive

Mom£j989). Mcial concentradoris in the SFCDR associated with 100% rnoriaUiy (normalized lo a hardness of 50 rog/L) were

these in silu tests was due lo the elevated Cd and Zn concentraiioas.

Rainbow trout were placed in cages at eight locations along the. SFCDR. at one location in the NFCDR. ami. in. the main stem CDR.
Mortality. .after 96 hours of exposure in the SFCDR ranged (Vom 40-100% downslreara of the confluence of Canyon Creek to 0% iti

measured in the SFCDR downstream of 'Canyon Creek ranged from 15 to 29 [ig/L and from 1480 to 280(1 {Jg/L. rRspeciiveiy, Iiijitu
!£S&.JKitksiM1.9Og^
along the SFCDR (Hornig el ul.. 1988).

_NFCQR and 30% SFCPR water. Subseqaent in yhn caging expefiiirteiius with we>stslope cutthroat, icout and fainbow. trout resSulted in

mortality in fish held for 96 hours in the NFCDR. (Woodward and Farag. 1995). The hardness of the water was not measured. Metal
fciyjs&B&ajiPjjs.^^
and 1.75 to 1.93 mg Zti/L (Woodward and Fara . 1995). ' """"" •• ——————— ——

daarlfiL^^
selected as having similar hahiiats. Mortality was 30% al site SF24 and 100% aL sites SRX SF8, and SF16 aflet-96 hours of exposure
fl,'aM£.3.,2.,].J.:.4)...Ma!lality3fM.i).̂ ..M..SE32i
SF8. and SF16 sites ranged from 7.1 to 12 HE Cd/L 12 to 43 }ig Pb/I... and SOS to 2-4-10 j.tg Zn/L (Woodward el al. 1999). Hardness



varietl frpmll.mJllm£/ka{o^
normalized to a hardness of 50 mg/L, ihev range from 1 .94 to 5.01 Lig Cd/L. 2.84 to 17.5 (Jg Pb/1., and 357 to 794 ma Zn/L (Table
3.2. 1.2--4). The normalized C'd concentrations where 100% mortality was observed are similar to the existing dissolved AWQC for Cd.

Table 3.2.1.2-1
Site-Specific Acute Lethality Data for Cutthroat and Rainbow Trout Exposed Individually to Cd, Pb, and Zn

In Waters Collected from tbe CdA River Basin
(comparisons to A WOC based on dissolved metal concentrations)

Site

SFCDR
water
(hatchery
feh).

Little North
pQrk water
(hatchery
fish).

Specjes

Quuhroat
Rainbow
Cutthroat

Raj.n.how

Cutthroat
Rainbow
Rainbow
Rainbow

Summary Data

Metal

01

Eb

Zn

Cd

Eb

£rf
Eli
Zn

ljafdne.ss
(mg/L)

2.1
21
.2.1
2.1

1£

18
21

21

M
21

18

Lowest Effect
Concentration

0.5

05
24.51

9.7

55
55
09
Ml

0.5-0.9
24400

55

Hardness Normalized
Lowest Effect

Concentration (ttg/L)b

1.25

125
.45,5-1.39

2.65
122
132
125

m.

1.25-2.25
65.5-273

132

Mortality

86
11

20-40
35

25
.3.Q
60
a

60-86
20-40
30-35

Source
EVS, I996b

BVS. 1997b

(Cd AWQC = 2.01
[Pb A WOC = 301
1 Zn A WOC = 65)



a. Effect concentration wilh greater than 20% mortality. Expressed as dissolved metal concentration.
b. j^aJKEJOQimli^^

normalized concent ration, Oh) is. the concentration at the measured hardness, AWOQxlis the dissolved AW.QC alihg



Table 3.2.1.2-2
Site-Specific Acute Lethalitv Data for Rainbow Trout Exposed in situ to a

Location
(river mile)

SFCDR near Elizabeth
EadLiRMJSl

SFCDR near Bunker
C_reek.aM6,_81

SFCDR near
Government Creek
1RM.S}

SJFCtlE.near.Pine
Creek fRM 2,2)

.NFmE..n.earEnavilfe.
fRM 0.21

Range

Metals Mixture in CdA River Basin Site Waters

Hard
ness

M
SQ
61

104
88 7U&.--L

74.4

168

14.1
1JLS

120

12.1
73.8

IS
.12,4

ILL
18-168

Metal Concentration at Effect Level
(iig/L)

Cd

12

6

ifi
1Q

I
10
11
2

13
S
6
9

<2

<4
<4

<2-13
a. Potential residua.1 lead cpntaminaiigji on ICP t£»~d

Source: Data from Dames and Moore, 1989.

£k
21

13
<J.

<1J)

25
<5

<19

<25
2

<19

18
<5

11!
<5.
o

<5-31

Zn

18(K)

.219Q
122Q
2200
276Q
1490
2400

3i)QO
1710
21.00

2I8_Q
1480

9.40

<2Q

3Q
9.4-3000

Effect
{% mortaiitv)

100

1QQ
.iOQ
100
1QQ
too
too
.1QQ
KX)

100
100
100
m
25
40

30.1(K)

"L



Table 3.2.1.2-3
Site-Specific Acute Lethalitv Data for Rainbow Trout Exposed in situ to a

Metals Mixture in CdA River Basin Site Waters
(metal concentration normalized to hardness 50 mg/L)

Location

SFCDR near Mzabeth
Park CRM 9)

SFCDR near Bunker
Creek CRM 6.8)

SFCDR near

tRM5>

SFCDR near Pine

NFCDR nearEnaville
.CRM.0,2).

Ran«e in SFCDR
Tests Onlv

Hard
ness

50
50

SQ
!Q
50

SQ
50

m
SQ
50

SQ
SQ
m
50
SQ
50

Acute Dissolved AWOC

a. Data were n&rmalizet
AWOCYxYAWOCftf

LiJllUiardnss
. where Cfx)

Metal Concentration at Effect Level
(tig/L)

Cd

<L86
3.64

2,14
4,55.
ILTS
44S
2,93
2.26

LSS
3.08
2.31
5J

MD
ND

ND
2.26-7.88

M

Pb

11,9
7.65

.ND

N.Q
13.1

ME?
ND.
ND

5,4

ND
6.84

ND
93j;

ND
ND

5.4-13.1

22

Zn
.1160
1470

262
USD
1 690
J06Q

.852
1240
illQ
996

131.0
1116Q

22.6
ND

21G
857-1470

65

s of 50 ma/L. usins the equation Clxj = CCh)
is the normalized concentration, C(h) is the ct

the measured hardness. AWQC(x) is the dissolved SWQC at the
AWOCfh') is the dissolved AWOC at. the measured hardness.

b. Potential residual lead contamination on ICP torch.

Source: Data from Dames and Moore. 1989,

Effect

1PI)
KM)

1IK)

iflQ
100

1QQ
JUQQ
100
.IQQ
too
iOO

IflQ
30

55
40

100

K
incentraiion ai



Table 3.2.1.2-4
Acute Letha.Htv in Westelope Cutthroat Trout in Water Collected

JLocatioti
(river mile)

front Various Locations along the SFCDR

Hard
ness

Meta! Concentration at Effect Level
(lig/L)

Cd Pb Zn
Effect

{% mortality)

Sife Water at Nominal Water Hardness
.§ECPR.iSFrOj
.SFCDR1SF,8).
SFCDR rSF- 16)
.SFCDRlSFr24j

SFCDR rSF-32)
Range

188

US
69

16
21

21-189

12
&2
7.1

£21
0.06

0.06-12

12
.43
TZ
JBlSi

2,9.
0.43

0.43-43

2440

11QD
805

154

41
6.7-2440

IfiQ
..too
100

m
o

1-100
Site Water Normalized to Hardness of 50 mg/If
SFCDR fSF-0)
SFCDR fSF-8)

SECDBJSEdfii
SFCDR fSF-24}
SFCDR (SF-32)

50

5fi
50
50

50
Ranjje at SF-0. SF-8. and SF-Ki
Only
Acute Dissolved AWOC

2.85
.1.94

5JL1.
0.58

0.15
1.94-5.01

M

2.. 84

10. 1

1U.
1.83
1.14

2.84-17.5

30

794

252
613.
.108
M

357-794

M

100
100

IfiQ
30

Q

a. Metal concentrations were normalized to a hardness of 50 me/I... using the eauation C(x) = Cfh)
x AWOCi'x'VAWQCth). where C(:a is the normal
the measured hardness, AWQCtxl is the clissolvet

]zMjlQ.ncj3jitr:aî ^^
i SWOC at the normalized hardness level and

AWOCfh) is the dissolved AWOC at the measured hardness.

Source: Woodward et at.. 1909.



-Benthic Invertebrates (Don)
3.4.2 Acute Lethality Testing with Benthic Invertebrates

EVS (1. 996b. 1 997b. 1998) did site-specific toxiciiy tests with benthic invertebrates collected
.feomJhejSFCDR. .Various.: species were in4iyldu^ly.g.xp.Q.s^.M..^^gr.C4..-Pb^.-QrZi)Jn.LM!F
waier. Invertebrates collected from the SFCDR were relatively tolerant of Cd. Pb and Zn

Results from these site-specific toxicity tests suggest that toxiciiy to Coeur d'AIene invertebrates
i^^

die SFC PR upstream of Mullan. and exposed the invertebrates to SFCDR water .spiked with Cd.
Za*J>dE!hJtIa3 !̂î J^^
thresholds for Coeur d'AIcnc basin invertebrates for the following reasons:

^
example, of the five invertebrate species used in Pb toxicity testing, the most sensitive
.spj.cies îitlie.jM^
are .sensitive to metals. Baetis are known to be relatively tolerant of metal toxicity
£B£tailQJ&M^l£^^
the SFC PR in the early i 970s. when only a few invertebrate species could survive in the
river (Stokes and Ralston. 1972: Savage and Rahe. 1913: Funk et ah. 1975). Therefore.

potentially downstream of mining activity. Therefore, the organisms used in the tests may

Several of the tests did not show a consistent dose-response relationship, making their

j.te^^
Moore ft 989) also did site-specific 7-day toxicity tests with Cerlodaphnia diibia with site water
collected from the same locations on the SFC DR. Certodaphnla were exposed to 0, 0.1. 0.3. \,
]JL3jlJJ^OIijyjLdJl^
controlled iahoratory conditions. LCsn values ranged From 0. 1 to 6.1% site water at water
MM!!&S^L%4iU8Jg.Jr.Q.OX^
of 5() rng/L. ntetal cooccnirations at the LCVi effect ranged from (>. 1 1 io 0.36 jig Cd/L. Front 0.03
.t.GJl4^5.£h/L,jmd.&j;_rnJ£.l.B.LS^^^^^

ls^^
the dissolved Zji AWQC. No mortality was observed in 100% NfFCPR site water (Dames and
Masmxl2S2lJIhsssg_asaijLta^!iaty^^
Zn is greater than the loxicuv based on .single metal exposures and highlight that the site water



collected from the SFCDR is acutely leymj. t<> 7.QppJankt.Q.n at niix§d.metal cQncentm.UQn.l.at..ar near the applicable AWQC.

Table 3.2. 1.2-5
Site-Specific Acute Lethality Data for Invertebrate Species Exposed Individually to Cd, Pb, and Zn In Waters

Collected from the CdA River Basin (comparisons to AWQC based on dissolved rnetal concentrations)

Site
Organisms;
collected from
SFCPR n.c<}r
Shoshone Park
{tested in Little
North Fork water]

Organisms
collected drom
SFCDR.. nested
in Little North
E«rk..vy.at£.r.).
Summary Data

Species
liieiis
Ehithrojima
Qyraulws
ilaetis
Baetis
Jiydropsychs
Swells!
.Qyra.u.lu.5
Ehithrogena
Gvjaulus'1

RhiihroKeria'5

Swells^
D.ri!.nellau

Metal
Cd
Pb

Zn

Pj>

Cd
Pb
Zn

Hardness
(mg/L)

21
18
21
21
14
14
18
.1.4
1.4
19
19

19.5
19.,5

21
18-20.5
14-18

Lowest Effect
Concentration

23
7.45

48.0:562
145-332

784-1193
1490
1530

784-999
999-2260

146
116

144:.! 53
153-267

22
144-745

784-2260

Hardness Normalized
Lowest Effect

Concentration (iig/L)1'
1B3
2240

1309-1533
396-906

2320-3250
4410
3.67.0.

2320-2950
2950-6690

438
438

432-458
4&8U2.

183
396-2240

2320-6690

Mortality
45
20

20-72
14:32

14-29
3JL
25

20-40
25-351'

27
22

20-47
20-3.3

45
14-72
14-40

Sojtrce
EVS. 1996b

EVS, 199?b

EVS. 1996b. 1-9971

EVS. 1998

[CdAWQC = 2.0
fPI> A WOC = 30]
iZn AWQC = 65J



a. EffecL&aacsaiJMkn..^
b. Normalised. to. a hardness of 50 mg/L using the equation CC.x) - C(h) x AWQC(x)/AWQC(h). where C(x) is the normalized

(Ji^
and AWOCih) is ihe dissolved AWOC: at. the measured hardness.

c. All concentrations greater than 999 but jess than 2360 had <20% mortality.
d.



Table 3.2.1.2-6
Site-Specific 7-d Lethality Data for Ceriodauhnia dubia Exposed

Location
(riyerjnilg)

SFCDR near
Elizabeth Park

SEOBBjKffiC
Bunker Creek
LEM.6,8)

Government

.aFmE..ne.ar
Pine Creek
LEM.2,2)

Range

to a Metals Mixture in CdA River Basin Site Waters

Site
Wate
r

2J)
41
5,1

1U
12
12
HI
12
1.7

1,9
5,6
12

0,1-6.1

Hard
ness

M
BO
67

104
.88.7
744

168

141
78.5

122
121
73.8

67-168

Metal Concentration at Effect Level
(ug/L)

Cd

0.24

0,17

0.51
IL25
0,32
0.38
0.42

MS
0.3
Q,S
,0,5.5
0.22

0.22-0.55

Pb

0.42

iL29
0.13
0.44

MS
0.09

0.73
.0,99
0.07

QM
1,2
0.05

0.(I5-1.2

26
ill

62.7
37.4

us
46.7
62.9

.162
36.7

7JL5
2.02

If

27-202

Effec
(% morta

5J}

5Q
50
SQ
SQ
SQ
SQ
SQ
SQ
SQ
513

SQ
50

a. Metal concentrations were determined bv multiniving the metal concenu-ation in 100% site wate
the % site water oorresporidins to the effect measured. Incases where the total metal concentrati
was below detection, one half of the detection limit was used.

Source: Data from Damesand Moore J98<

lity)

r bv
•m



Table 3.2,1.2-7
Site-Specific 7-d Lethality Data for Ceriodavhnia ditbia Exposed

Location
(river mile)

SFCDR near
Eli2.abeth.PiEk

SFCDR near
IJunker Creek
fRM 6.81

SFCDR near
G^SO) merit
CreekTlRMS)

SFCDR near
Pine Creek
fRM 2.2}

Range

to a Metals Mixture in CdA River Basin Site Waters
(metal concentrations normalized to hardness 50 mg/L)

Qf
/Q

Site
Wate
r

2,0

41
SJ.
0.1

12
1,2
(U
12
12
12
5£
12

0.1-6.1

Acute Dissolved AWOC

Hard
ness

5Q
50
50
50
50
10
50
5Q
50,
50
50
5Q

50
50

Metal Concentration at Effect Level
frig/L)

Cd

0,14

0.22

0,36

an
(112
0,25
0.11
0.15

2JLS
0.19

0.21

QJ4
0.11-0.36

2.0

022
0.46

iUfi
0.19
0,3?

0=06
0.19
0.32

QM
0.33
0.46

aos
0.03-0.4(5

30

Zn
23,2

89.5

_49J
2QJ
72.7

212
22.5

69.2

21-1
35. g

95.2

JLSL2
19.3-92.5

m

Effec
(% ciortz

50

so
.50
50
50
.10
5Q
51)
5.Q
5(5
50
50
50

a. Metal concentrations were determined bv multiplvinc the metal concentration in 100% site wale
lb£.SLsii£j^&r^
was below detection, one half of the detection limit was used. The data were then normalized to
hardness of 5

Source: Data frorn Dames and Moore. 1989.
A.WQ.CM/_AWQ.C.Ch).:

lirv)

•bv
10



- Terrestrial Plants (Brad/Steve)
- Birds, Mammals, and Amphibians (Brad/Steve)

3.2.1.3 Site-specific Field Surveys
- ——————— Fish (Don)

^
CSM Units 1 and 2 bv R2 Resource Consultants (R2) (R2 Resource Consultants. 1.995a.
1996a. 1991 -d) and Stratus Consultants. Inc. (Stratus. 1999cD (electronic data provided bv
.E2JBLespji£e.ej2m^^
Idaho as pan of the Benificial Uses Reconnaisance Program (BURP) (raw data fonns

idaho was generally based on single pass electro-shocking. The BURP data were
Smvex.te.djp...esumat:M^^
conversion of Armour, ei al. (1983).

.- Metric scoring _is based on the estimated trout density (including native west-slope
<mttJblPJit.jinjijnlr£to
(m2). and the presence or absence of sculping. Sampling was did throughout the 5FCDR. its
tributaries, and on the Si. Reels River at locations selected and distributed to provide a

^

/\tr(,)utjieiigit:yMQ-l,lisi>- per, square _mete
and moderate metric ranking based on ..evaluation of fish populations in least impacted

D3^^
iheJ^

home ranges of scalpins are generally less than 150 meters, and often much less «SO
mM£LslJ .̂.,mc&,J^^^^
indicative of degraded habitat (Hendricks 1997, Reiser 1999).

Metric score 3 (excellent): Trout density >0, 1 1rrr. sculpins present.

i.^^^^^

t.....S£̂ ^

Trout were present in all reference stream locaiions sampleci (Table 3.2. 1.3-
lL..Me.y:ic..s.<.:oxe.§..|Lir.ieXereBCji.mre_^̂ ^̂
exception of one .sampling event in 1994 on the lower Little North Fork when
&£yJ&i.MJ^£&R&L&l^
captured at that location in 1995. ami the metric score was 2.

^

SAC\C:\TEMt*AMEN OUTUN5 715.DOCC^PnO.JgCT.CDA<SP^ TOST IMflOONS S-CTiOHStgCOrA EDITfO
&k^&7.^WMWQ&Fi^*S&&£^ 16
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sĵ gg^

metric scores of 2 to 3 were observed (Table 3.2.1.3-2) had scores

assessment locations in Beaver Creek are well downstream of the Carlisle
Miljjsite. ...white. .the..jele:vat:£d£Q.negntm^
above and just below ihe Carlisle Millske. so the scores from Beaver creek
may not reflect conditions in the most affected area.. The metric scores for
fjsh,indic.atcjhajL^^
absent in some places, compared to reference streams. The roost, seriously

[. 2. and 4. where fish ..were not ca tu red by electroshocking.

5; due in part to the large size of the rivers and lakes in those CSM Units.
Hfi&gj/StuMudl^L^
presence of good rearing habitat for trout (Kleist. {987'i with limited

population density has been measured (Bennett and Underwood. 198ft) using
electro-shocking methods that differ somewhat front those used in the upper
i^syrJCAteLjbj^^
their 7.9 km study reach (presumably excluding fry). Assuming a width of 50
tpJ7jJL.ilklh.aov;ojL^
Underwood report 5.2g per square meter, but do not, provide the basis for

the much larger Spokane River. Bennett and Underwood (1988) estimated
tiiaithj^mniialjriji^
70 percent, with fishing mortality contributing up to 1.0 percent. The
!eBB!MS!..oi..t]i.e_niî
effects of metals.

Benthic M<ieii> Invertebrates (Don)

in the SFCPR. NFCDR. St. Joe River, and tributaries of these systems for the BURP project
^

^
sampling event were not .included in this evaluation because of low certainty in the results.
AfljjMLU&ay.^ojAffi&iiU^
U.S. Forest Service (McNary. et. al.. 1995;.

Species richness of the benthic macro-invertebrate community, expressed in the number of
taxa co3.lect.ed at a. saml in location, is one of several ma

Hoiland and Rabe 1991 -.R2 Resources Consultants 1997c: Stratus Consulting I999d).
lM^£S.d

SACK:\TEMRAMEN O'JTUNr 7t8.DOCS:MJfiri,igGT.CDA\eRA POST 1000\DOMS SSCTiOHSgCORA EDfTgD OUTllHE.OOO»!WSRia66ta
8:A^^TSfS£y(TOSW«-TS^SGRA.i«y*U^M--jauV-Z^ 17
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gicai conditions. However, different sampling methods, were used in, the
^

the metrics. Species richness data was comparable, and in general higher macro-invertebrate
§p.e,gies..richingss is indicative ; of better_ecpip,gicalcQ.rtdi,tion is Pacific Northwest watersheds
fHoiland and Rabe 1991).

Two separate sets of macro-invertebrate metric scores were developed CSM Unit. 01 and 02
segments from species richness counts taken from Rosgen ( 1994) type B and Rosgen type C
r.elerejicjLStre.anis,.̂ ^^
calculated. Two standard deviations below the mean was established as the breakpoint
b.ei>33.ejlIl.Qjodlai)̂ ^^
established as the breakpoint between "medium" and "poor" conditions, based on observed
numbers of metals and disturbance tolerant taxa (e.g.. Chirontmridas} in degraded areas.
Zhe_n.U!sMr.sjj£iajca_^
typeC streams are shown in Tables3.2.1.3-3 and 3.2. .1.3-4. respectively.

Numbers of taxa for the arrayed reference ard assessment areas are shown on Table 3.2.1 .3-5.
!J3ê ej;eie.nc.e.̂ ^̂ ^
stream sections (Table 3.2.1.3-5). Assessment stream sections with metric ratings of I (poor')
included lower Canyon Creek (Segment ()5jJLpwer Moon Creek (Segment 02). Upper
NinejaiM-CfCjAiSe^
River near Enaville and near Smeitervilie (CSM Unit 2. Segment 2).

In general, the meiric for laxa richness indicate that more assessment, stream sections are
mmpjyabje:jo_j:elejgr^^
3,2Jl,3-21

Benthic invertebrate communities were studied lit Lake Coeur d'Alene by Winner ( 1972}
^

OUgochaetes (26-49%). and species of the subfamily Chironominae (dominated by
Mj'grpsggcfg sp,..a.rjd Q^
However, Winner (1972} did not find a, relationship between sediment metai concentrations
(e.g., Zn concentra lions up to 7,000 mg/kgVand the distribution. of Chirpnomids or
Oligochaetes.

Ruud (1996) detected significant differences in the proportions of dominant taxa oFprofundal
cpmmunities (20 m to 4(? m ..depths), and sublittoral coCTmunities (5 m to ...10 m depths)
JbgL^sejLLake_£o^3irJd^kne_M^
flow, and parent geology. Profandal communities of Priest Lake were dominated by
£Mffirmmiiiae^Mico2^^^^^^
d'AIene proftmdal communities were dominated by Ne-matpphora. Tricladidae. and
.Ql.ig.ach.Mt.ae l̂pMtJiiraJ.cimimuniu
Tanypodinae. whereas Lake Coeur d'Ale-ne sublittoral c(m>munities were. dominated by
Arnphipoda. Isopoda. Tanypodinae. and Oltgochaetae. Ruud (1996') observed a negative
CiiireJaiio.ri.Mt>Ke,eji_ZQMCimce.i)ira^
richness, and mean diversity, as well as fetween Pb concentrations in water and total
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abundance siiid t:otal biomagg..,^

concentrations, especially in deeper water where metals concentrations are generally higher.

- Terrestrial Plants (Brad/Steve)
- Amphibians (Brad/Steve)
- Birds (Brad/Steve)

- Mammals (Brad/Steve)

Dana 3.2.2 Biological and Physical Stressor-Response/Condition Analysis
(This subsection will describe the approach for assessing the risk from the
biological and physical stressors that are associated with mining-related
hazardous substances. Assessment approaches will be defined for the set
of measures of ecosystem and receptor characteristics described in Table
2-2 of the 11/99 Draft Problem Formulation Document. Assessment
approaches will also be defined for biological field survey results that will
serve as measures of effect [i.e., fish diversity and abundance, riparian
vegetation diversity and abundance, benthic macroinvertebrate diversity
and abundance], A narrative description of the assessment methods and
supporting tables will be provided. For some measures, the assessment
approach is based upon a common and widely accepted method that
utilizes a universally acceptable baseline. For other measures, the
baseline is represented by local reference conditions. In those instances,
the raw data and basis for the approach will be defined.)
Table 3 - _. Values of Bank Stability in Riverine Reference Areas
Table 3 - _. Descriptive Statistics for Bank Stability in Riverine
Reference Areas
Table 3 - _. Values of Substrate Composition and Mobility Riverine
Reference Areas
Table 3 - _. Descriptive Statistics for Substrate Composition and
Mobility of Riverine Reference Areas
Table 3 - _. Values of Large Woody Debris in Riverine Reference
Areas
Table 3 - _. Descriptive Statistics for Large Woody Debris in
Riverine Reference Areas
Table 3 - _. Values of Selected Fish Population Characteristics in
Riverine Reference Areas
Table 3 - _. Descriptive Statistics for Selected Fish Population
Characteristics of Riverine Reference Areas
Table 3 - _. Values of Selected Benthic Macroinvertebrate
Population Characteristics in Riverine Reference Areas

SAPC
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Brad/Trudy/Don
section 3.2.1)

Dana

Table 3 - _. Descriptive Statistics for Selected Benthic
Macroinvertebrate Population Characteristics of Riverine Reference
Areas
Table 3 - _. Values of Selected Vegetative Characteristics of Riparian
Reference Areas
Table 3 - _. Descriptive Statistics for Selected Vegetative
Characteristics of Riparian Reference Areas

3.2.3 Stressor-Response Profile
(Text to provide a summary of the stressors in each category including
description of observed ecological effects [field studies] that will be used
to evaluate potential risk/impact in the risk characterization.)

3.2.3.1 Chemical (this section should be brief- should refer back to

Dana

-summary of stressors
-results of field studies/surveys

3.2.3.2 Biological
(This subsection will provide a narrative description and table
summarizing the biological stressor-response profiles.)
Table 3 - _. Summary of Biological Stressor-Response Profiles, (a
conceptual draft format for the table is provided below)

Table 3 - _. Summary of Biological Stressor-Response Profiles
(conceptual draft - values are fictitious)

Appiicab
le
Habitat
and
CSM
Unit
Riparian
-CSM
Unit 1

Measure

Macro in vertebral
e Species
Richness

Little or No
Degradation

> 1 1 species
present

Moderate
Level of

Degradati
on

< 1 1 and >
8 species
present

High
Level of

Degradati
on

< 8
species
present

3.2.3.3 Physical
(This subsection will provide a narrative description and table
summarizing the biological stressor-response profiles.)
Table 3 - _. Summary of Physical Stressor-Response Profiles, (a
conceptual draft format for the table is provided below)

Table 3 - _. Summary of Physical Stressor-Response Profiles
(conceptual draft - values are fictitious)
Appiicab

le
Habitat

and
CSM

Measure Little or No
Degradation

Moderate
Level of

Degradati
on

High
Level of

Degradati
on

SAC\£
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Unit
Riparian
-CSM
Unitl

% Bare Ground <22% > 22% and
<50%

>50%

4.0 Risk Characterization
4.1 Risk Estimation (describes nature and magnitude of risks for each available line of
evidence)
4.1.1 - Chemical Risks
4.1.1.1 - Single-chemical Toxicity Data (evaluates both internal and external exposure as

available data support)
- Fish (Don)
- Benthic Invertebrates (Don)
- Aquatic Plants (Don)
- Amphibians (Lisa)
- Soil Invertebrates (Lisa)
- Terrestrial Plants (Lisa)
- Microbial Processes (Lisa)
- Birds and Mammals

External Exposures (Trudy)
Internal Exposures (Brad)

4.1.1.2 - Site-specific Ambient Media Toxicity Tests (Don/Brad - much of these data may
already be incorporated into section 4.1.1.1)
4.1.1.3 - Site-specific Biological Surveys

- Fish (Don)
- Benthic Invertebrates (Don)
- Aquatic plants (Don)
- Amphibians (BraoVSteve/Trudy)
- Terrestrial Plants (Brad/Steve/Trudy)
- Birds and Mammals (Brad/Steve/Trudy)

4.1.2 - Physical/biological Risks (Dana)

4.2 Risk Description (AKA Weight of Evidence - summarizes and weighs available evidence
for each receptor group - by location and habitats within that area)

4.2.1 Fish (Don)
4.2.2 Benthic invertebrates (Don)
4.2.3 Aquatic plants (Don)
4.2.4 Amphibians (Lisa/Steve/Trudy)
4.4.5 Terrestrial plants (Lisa/Steve/Trudy)
4.2.6 Soil invertebrates (Lisa/Steve/Trudy)
4.2.7 Microbial processes (Lisa/Steve/Trudy)
4.2.8 Birds (Brad/Trudy/Steve)
4.2.9 Mammals (Brad/Trudy/Steve)

SAOC
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4.2.10 - Summary of risk characterization by location and habitat type (this will also
incorporate all of Dana's physical and biological measures analyses) (All)
All 4.3 Uncertainty Analysis

(This section will describe the uncertainties and limitations encountered in
each of the major sections of the EcoRA [i.e., problem formulation, analysis,
risk characterization]. The uncertainties and limitations will be discussed
qualitatively and where possible they will be characterized as to their
potential over-all effect on the conclusions {e.g., may result in an
overestimation of risk or may result in an underestimation of risk]. Sources of
uncertainties and limitations may include, but are not limited to, the
following: availability of data for specific media in some watersheds, quality
of analytical data, availability of information concerning biological and/or
physical attributes within a given watershed, lack of site-specific information
on exposure factors for representative species, and assumptions used in the
quantitative and qualitative estimates of risk.)
4.3.1 Problem Formulation
4.3.2 Analysis

4.3.2.1 Exposure Characterization
4.3.2.2 Ecological Effects Characterization

4.3.3 Risk Characterization
4.3.3.1 Risk Estimation
4.3.3.2 Risk Description

5.0 Conclusions and Ecological Remedial Action Objectives
All 5.1 Conclusions

(This section will describe the conclusions drawn from quantitative and
qualitative evaluations of available chemical, biological, and physical data
for the Coeur d'Alene Basin based on a weight-of-evidence approach.)

5.2 Ecological Remedial Action Objectives
(Remedial action objectives are broad enough to include FS linkages.)

Brad/Don/Trudy -Ecological Preliminary Remedial Goals (PRGs) for Chemical
Stressors
Dana -Summary of Ecological Status Ranking and Ecological Goals

(This section will summarize the linkage of the ecological status
ranking and ecological objectives to the FS - described in detail in
Appendix E..)
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